Stimulation of factor-dependent myeloid cell lines with interleukin 3 induces tyrosine phosphorylation of several cellular substrates.
Interleukin 3 (IL-3) is required for the proliferation of growth factor-dependent myeloid cell lines. To determine the possible signal transduction mechanisms involved in IL-3 growth regulation, we have examined the effects of IL-3 on tyrosine phosphorylation. Using a monoclonal antibody against phosphotyrosine, IL-3 was found to specifically and rapidly induce tyrosine phosphorylation of cytoplasmic proteins of 70, 56, and 38 kDa and a membrane-associated glycoprotein of 140 kDa. Minor and/or variable detected phosphoproteins of 120, 85, 51, and 28 kDa were also seen. Oncogenes encoding tyrosine protein kinases abrogate the requirement of factor-dependent myeloid cells for IL-3. We therefore compared the phosphoprotein profiles of a transformed, IL-3-independent cell line with the IL-3-induced profile. In cells transformed with trk, the 56-, 51-, and 38-kDa cytoplasmic phosphoproteins were constitutively phosphorylated, whereas the 140-kDa phosphoprotein was only phosphorylated in the presence of IL-3. Taken together, these results support a role for tyrosine phosphorylation in the IL-3 signal transduction pathway and suggest that growth factor abrogation by oncogenes encoding tyrosine protein kinases may be due to the phosphorylation of substrates which are normally phosphorylated in response to IL-3.